A Gram-stain-positive, aerobic, non-motile, non-spore-forming and short rod-shaped actinomycete strain, Y4 T , was isolated from a sediment sample collected from the Western Pacific. This isolate grew in the presence of 0-10 % (w/v) NaCl and at pH 6.0-9.0 and 4-40 C; optimum growth was observed with 1 % (w/v) NaCl and at pH 7.0 and 35-37 C. Phylogenetic analyses based on 16S rRNA gene sequence showed that strain Y4
The genus Nocardioides, with the type species Nocardioides albus, was first proposed by Prauser (1976) and belonged to the family Nocardioidaceae within the order Propionibacteriales. At the time of writing, the genus comprised 81 recognized species (List of Prokaryotic Names with Standing in Nomenclature; http://www.bacterio.net/nocardioides.html). Most Nocardioides strains were isolated from terrestrial or marine environments during studies of bacterial diversity in certain biotopes or during screening for strains possessing biodegradative activities (Choi et al., 2007; Kubota et al., 2005; Singh et al., 2016) . At the chemotaxonomic level, there are only two characteristics identical for all Nocardioides species, i.e. the presence of LL-diaminopimelic acid in the cell-wall peptidoglycan and the predominance of the menaquinone MK-8(H 4 ) (Evtushenko et al., 2012) . In the present study, a novel strain Y4 T affiliated to the genus Nocardioides was isolated from sediment of the Western Pacific and subjected to a polyphasic taxonomic analysis.
Strain Y4
T was isolated from a marine sediment sample collected from the Western Pacific at site BC08 (11 4.3¢ N 142 24.6¢ E; À7068 m). The sediment sample was decimally diluted with autoclaved seawater, spread onto the isolation medium (15.0 g agar and 1 litre natural seawater; pH 7.2-7.4) and incubated at 28 C for 3 weeks. The isolate was then cultured routinely on modified Zobell 2216E agar (MZ2: 1.0 g yeast extract, 5.0 g tryptone, 34 g NaCl, 15 g agar and 1 litre distilled water; pH 7.4-7.6) and maintained as glycerol suspensions (20 %, v/v) et al. (2007b) . The nearly complete 16S rRNA gene sequence was obtained with primers 27F (5¢-AGAGTTTGATCC TGGCTCAG-3¢) and 1492R (5¢-GGTTACCTTGTTACGAC TT-3¢) (Lane, 1991) . The sequence was compared with 16S rRNA gene sequences of valid species from GenBank via the BLAST program and the EzTaxon-e server (Kim et al., 2012) . All sequence alignments were analysed with the MEGA6 software package (Tamura et al., 2013) . Phylogenetic trees were reconstructed using three tree-making algorithms, neighbour-joining (NJ) (Saitou & Nei, 1987) , maximumparsimony (Fitch, 1971) and maximum-likelihood (ML) (Felsenstein, 1981) methods. For the ML analysis, the bestfit model for nucleotide substitution was selected from 24 models using MEGA6 based on minimum Bayesian information criterion value. The best model in this study was Tamura-Nei model with gamma-distributed rates plus invariant sites. ML tree was built using the best-fit model and nearest-neighbour interchange for ML heuristic method. For the NJ analysis, the average pairwise JukesCantor distance was chosen to determine whether the sequence data were suitable for estimating NJ trees. The average distance in this study was 0.1, which was <1.0 and was quite suitable for making NJ trees (Nei & Kumar, 2000) . Then the NJ tree was built using the maximum composite likelihood method and the rate variation among sites was modelled with a gamma distribution (gamma parameter=0.1 in this study). For the maximum-parsimony analysis, the tree bisection and reconnection method was used with the default setting of 10 trees. All the ML, NJ and maximumparsimony trees were built with partial deletion of gaps and the robustness of tree topologies was assessed by bootstrap analyses based on 1000 replications for the NJ and maximum-parsimony methods and 100 replications for the ML method. DNA-DNA hybridization was performed according to the method of De Ley et al. (1970) and incorporated the modifications as described by Huss et al. (1983) , using a PerkinElmer Lambda 35 spectrophotometer equipped with a Peltier temperature-controlling programmer. T (30.6 %; reciprocal reaction, 30.1 %) and N. hwasunensis DSM 18584 T (31.0 %; reciprocal reaction, 30.7 %). The values were well below the threshold value (70 %) recommended by Wayne et al. (1987) for the definition of members of a species. The phylogenetic analysis result and DNA-DNA relatedness values described above indicated that the strain Y4
T probably represented a novel species of the genus Nocardioides. Growth at various temperatures (4, 10, 15, 20, 25, 30, 35, 37, 40 and 45 C), at pH 5-12 (at intervals of 1 pH unit) and in the presence of 0-15 % (w/v) NaCl (at intervals of 1 %) was determined using MZ2 as the basal medium. Cell morphology was observed with optical and transmission electron microscopy. Gram staining was carried out by the standard Gram reaction as described by Cerny (1978) . Cell motility was determined by the semi-solid puncture method with a straight needle. Cultures were incubated after puncture inoculation in semi-solid agar (MZ2 broth plus 0.5 % agar, in this study) at 35 C for 6 days. Motility was manifested macroscopically by a diffuse zone of growth spreading from the line of inoculation. Growth under anaerobic conditions was determined after incubation in an anaerobic chamber on MZ2 at 35 C for about 2 weeks. The activities of catalase and oxidase were determined using methods described by Yin et al. (2015) . Hydrolysis of cellulose, starch and casein; methyl red test and milk coagulation and peptonization were performed as described by Xu et al. (2007) . Further physiological and biochemical characteristics were determined using the API 20E, 20NE and ZYM systems (bioM erieux) and Biolog GP2 MicroPlate panels, according to the instructions of the manufacturers. The detailed physiological and biochemical properties of strain Y4
T are given in the species description. Differential phenotypic characteristics of strain Y4
T and its seven closest T , are provided in Table 1 .
For fatty acid analyses, all strains were grown on TSA (Difco) at 35 C for 3 days. Fatty acids were saponified, methylated and extracted using the standard protocol of the MIDI (Sherlock Microbial Identification System, version 6.1) then were analysed by GC (GC6850, Agilent) and identified by using the TSBA6 database of the Microbial Identification System (Sasser, 1990) . Polar lipids were extracted according to the procedures described by Minnikin et al. (1984) and separated by two-dimensional TLC on plates of silica gel 60 F254 (Merck). Chloroform/methanol/water (65 : 25 : 4, by vol.) was used for the first dimension and chloroform/ methanol/acetic acid/water (40 : 7.5 : 6 : 2, by vol.) was used for the second dimension, as described by Minnikin et al. (1977) . Total lipids were detected by spraying the plate with 10 % ethanolic molybdophosphoric acid and phospholipids were detected by spraying molybdenum blue reagent. Aminolipids and glycolipids were detected by spraying with ninhydrin and a-naphthol-sulfuric acid reagent, respectively. Phosphatidylglycerol and phosphatidylinositol were confirmed by spraying periodate/Schiff reagent. Isoprenoid quinones of strain Y4
T were analysed using HPLC as described by Collins et al. (1977) . The isoprenoid quinones were eluted by a mixture of methanol/isopropanol (2 : 1, v/v), using a flow rate of 1 ml min À1 at 40 C and detected by UV absorbance at 240 and 275 nm. The kind and isomer of diaminopimelic acid in the cell-wall peptidoglycan was determined by using one-dimensional TLC (Staneck & Roberts, 1974) . The DNA G+C content was determined by the method of Mesbah et al. (1989) .
The major isoprenoid quinones of strain Y4
T were MK-8 (H 4 ) (84.0 %) and MK-7(H 4 ) (16.0 %). MK-8(H 4 ) was the major menaquinone in the members of the genus Nocardioides (Evtushenko et al., 2012 ). MK-7(H 4 ) was also produced as a minor component by some Nocardioides species, such as Nocardioides plantarum and Nocardioides pyridinolyticus (Collins et al., 1994; Yoon et al., 1997) . According to the cell-wall peptidoglycan analysis, LLdiaminopimelic acid was present in cell-wall peptidoglycan, also supporting that strain Y4
T was a member of the genus Nocardioides (Evtushenko et al., 2012) . The fatty acid profile of strain Y4
T was composed mainly of C 17 : 1 !8c (32.2 %), iso-C 16 : 0 (34.0 %) and C 17 : 0 (5.5 %). Although the major fatty acid profile of strain Y4
T was very similar to those of closely related members of the genus Nocardioides, the proportions and composition of some fatty acids distinguished the new isolate from related strains (Table S1 ). The polar lipids contained diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol, one unknown phospholipid, two unknown glycolipids and one unknown lipid (Fig. S2) . The DNA G+C content of strain Y4 T was 70.4 mol%, being within the range 66.5-74.8 mol% reported for recognized species of the genus Nocardioides (Prauser, 1976; Yoon et al., 2006) .
In conclusion, on the basis of the data presented, strain Y4 T should be placed in the genus Nocardioides as a novel species, for which the name Nocardioides flavus sp. nov. is proposed.
Description of Nocardioides flavus sp. nov.
Nocardioides flavus (fla¢vus. L. masc. adj. flavus yellow).
Cells are Gram-stain-positive, aerobic, non-motile, nonspore forming, short rod shaped, 1.2-1.7 µm in length and
Nocardioides exalbidus RC825 T (AB273624)
Nocardioides hwasunensis HFW-21 T (AM295258)
Nocardioides ganghwensis JC2055 T (AY423718)

Nocardioides oleivorans DSM 16090 T (AJ698724)
Nocardioides alpinus Cr7-14 T (GU784866)
Nocardioides furvisabuli SBS-26 T (DQ411542)
Nocardioides flavus Y4 T (KT962840)
Nocardioides albertanoniae CD40127 T (HE801966)
Nocardioides luteus KCTC 9575 T (AF005007)
Nocardioides albus KCTC 9186 T (AF004988)
Nocardioides panzhihuensis KLBMP 1050 T (HM153774)
Nocardioides marinus CL-DD14 T (DQ401093)
Nocardioides terrae VA15 T (FJ423762)
Nocardioides opuntiae OS1-21 T (FN178400)
Nocardioides panacihumi Gsoil 616 T (AB271053)
Georgenia muralis 1A-C T (X94155) 0.5-0.6 µm in diameter. Colonies on MZ2 are 1-2 mm in diameter, opaque, circular with regular margins, convex and yellow coloured after 3 days incubation at 35 C. Growth occurs in 0-10 % (w/v) NaCl (optimum, 1 %), at pH 6.0-9.0 (optimum, pH 7.0) and at 4-40 C (optimum, 35-37 C). Catalase positive and oxidase negative. Positive for casein hydrolysis and negative for milk coagulation and peptonization, methyl red test and hydrolysis of cellulose and starch. In the API 20NE strip, positive for nitrate reduction and hydrolysis of aesculin, gelatin and p-nitrophenyl-b-D-galactopyranoside; negative for indole production, glucose fermentation, activity of arginine dihydrolase and urease and assimilation of D-glucose, D-mannose, maltose, L-arabinose, N-acetylglucosamine, D-mannitol, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate and phenylacetic acid. In the API ZYM strip, positive for the activity of alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine T . All data are from this study except cell morphology, cell size and DNA G+C contents of the reference strains, which are from Yi & Chun (2004) , Li et al. (2007a) , Zhang et al. (2012) , Schippers et al. (2005) , Lee (2007) , Lee et al. (2008) and Prauser (1976) , respectively. +, Positive; À, negative; W, weakly positive; ND, no data available. 0-10 0-7 0-7 0-3.5 0-7 0-3.5 0-7 0-7 Optimum NaCl (%) 0-3 0-3.5 0-3.5 0-1 1-3.5 0-1 0-5 0.5-5 pH range 6-9 6-10 6-10 6-9 6-11 5-11 5-10 5-11 Optimum pH 7 7-8 7-8 7-8 7-8 7-8 7-8 7-9 API 20E test results b-Galactosidase arylamidase, cystine arylamidase, trypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, b-galactosidase and b-glucosidase; negative for the activity of lipase (C14), achymotrypsin, a-galactosidase, b-glucuronidase, a-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and bfucosidase. Analysis using the API 20E system revealed that cells are positive for citrate utilization and activity of bgalactosidase, tryptophan decarboxylase and gelatinase and negative for production of H 2 S and indole; Voges-Proskauer reaction; fermentation of mannitol, inositol, sucrose, glucose, sorbitol, rhamnose, melibiose, amygdalin and arabinose and activity of arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase and urease. 
